Introduction
Fallow deer (Dama dama) are highly seasonal breeders with first oestrus of the breeding season in autumn occurring within a 12-day period in late April-early May in New Zealand (Asher, 1985) . Most does conceive to first oestrus and, after a 234-day gestation, give birth to single fawns in December (Asher & Adam, 1985; Asher, 1987) . Recent moves to farm the species under intensive pastoral grazing regimens have highlighted the desirability of more closely aligning peak pasture production in spring (September-November) with the high energy demands of lactation that normally occur in summer (December-March) .
Oestrus and ovulation in various livestock species are commonly controlled using progestagen and subsequent pregnant mare serum gonadotrophin (PMSG) treatment. While this technique has been used for the induction offertile oestrus in red deer (Kelly et al, 1982; Adam et al, 1985) , it has not been reported previously for fallow deer. Asher, 1985 ). The progesterone antiserum was raised in a rabbit against progesterone-11-BSA conjugate and used at a final dilution of 1:3000. The only detectable cross-reaction with other steroids was with cholesterol (1-5%). The sensitivity of the standard curve was 003 ng/tube (0-3 ng/ml serum) and the intra-and inter-assay coefficients of variation were 6-7% and 10-6-11-5% respectively. Statistical Fig. 1(a) . Mean concentrations during the oestrous cycle were higher for does having^2 corpora lutea than for does with a single corpus luteum. The difference between mean values on any sampling date was not significant (P > 0T) even though there was a 2-fold mid-cycle difference. However, there was a significant correlation between the mean mid-cycle serum progesterone concentration of an individual (i.e. mean levels between 9 and 19 April inclusive) and previous ovulation rate (r = 0-57; < 005). The mean serum progesterone profile of does that conceived at, or close to, the induced oestrus is presented in Fig. 1(b) . All 3 does had multiple corpora lutea and peak mean serum progesterone concentrations were of similar magnitude to mean mid-cycle values of cycling does that had multiple corpora lutea. High concentrations (~2 0 ng/ml) were maintained at the end of the blood sampling period. One ofthese does appeared to have conceived to a return oestrus 8 days after induced oestrus. The serum progesterone concentration on the day of return oestrus (9 April) was > 15 ng/ml. Such high concentrations were not recorded close to any other oestrus observed during the study. The mean serum progesterone profile of the 6 surviving control does (Fig. lc) (Asher, 1985) . Therefore, the artificial oestrus was induced during the period of transition from anoestrus to oestrus rather than during deep anoestrum.
Materials and Methods
Serum concentrations of progesterone during CIDR insertion were of similar magnitude to values recorded during the late luteal phase of the normal oestrous cycle of fallow does (Asher, 1985) . As effective concentrations were maintained for the whole 14-day period, these intravaginal devices appear well suited for simulating or prolonging an oestrous cycle in fallow does.
The variable ovulation rate of fallow does in response to PMSG treatment has been observed following administration of similar or higher PMSG dose levels to red deer (Kelly et al, 1982; Adam et al, 1985) . Non-ovulating follicles, which appeared ultimately to become luteinized structures, were also a feature of PMSG treatment in fallow deer, possibly to the detriment of ovulation rate. A similar phenomenon has been observed following administration of superovulatory doses of PMSG to goats (Armstrong et al, 1982) .
Both fallow does and red deer hinds (Kelly et al, 1982) with multiple corpora lutea have higher serum progesterone concentrations than do females with a single corpus luteum, providing further evidence that corpus luteum tissue is the major source of progesterone in deer during the breeding season. However, it is likely that luteinized follicles are also contributing to luteal progesterone secretion in PMSG-treated fallow does, as indicated by the relatively high mid-cycle mean serum progesterone concentration of single ovulating treated does (~8 ng/ml) compared to mean values observed during natural oestrous cyces (~5 ng/ml; Asher, 1985) .
The doe that exhibited an 8-day oestrous cycle after induced oestrus showed evidence of premature luteal regression, a phenomenon frequently observed in other domestic species induced to ovulate during anoestrum. However, this doe had a double ovulation around the time of return oestrus, 10 days after PMSG administration. As spontaneous multiple ovulations are rare events in fallow deer (Harrison & Hyett, 1954; Armstrong et al, 1969; Baker, 1973) it is probable that there were residual effects of PMSG treatment. Furthermore, a high serum progesterone concentration (15-5 ng/ml) was evident on the day of return oestrus. Short-lived (1-3 h) surges of serum progesterone concentrations at oestrus have been observed occasionally for fallow deer . However, such high concentrations in the present study may represent secretion from regressing corpora lutea and luteinized follicles. The physiological stimulus for the expression of oestrus and for multiple ovulations under such conditions remains unclear.
Low pregnancy rates observed in the present study have been a common outcome of the early induction of oestrus and ovulation in fallow (Asher & Macmillan, 1986) and red (Kelly et al, 1982; Adam et al, 1985) deer. At 20 induced oestrous periods recorded for does in the present study, 12 copulations were observed. Therefore, poor copulation responses by the buck to highly synchronized oestrus could not account completely for the low pregnancy rate. It is possible that buck fertility was suboptimal 3 weeks before the natural rut, given that fallow bucks exhibit highly seasonal fertility (Chaplin & White, 1972; Asher et al, 1987) . However, low pregnancy rates may also relate to progesterone/PMSG treatment effects on the does, as frequently postulated for sheep (e.g. Allison & Robinson, 1970; Croker et al, 1975) .
The non-viability of multiple fetuses in the present study, confirmed in a subsequent study in which all 9 sets of twins produced after PMSG treatment in 1985 died (G. W. Asher, unpublished data), suggests that fallow does have a poor ability to produce viable twins. The reasons remain unclear and future studies may need to investigate such factors as uterine capacity. Induction of multiple ovulations in fallow does induced to breed earlier may be counter-productive and the use of lower PMSG dosage rates should be investigated.
The 6 control does in this study ovulated at least 7-15 days before their first spontaneous oestrus indicating the occurrence of silent ovulations. This agrees with an earlier study in which transient elevations of serum progesterone concentrations preceded the first oestrus of the season (Asher, 1985) . However, the mean date of the first oestrus of the control does was signifi¬ cantly earlier (although only by~6 days) than for untreated does in a concurrent trial (Asher, 1986 ). This suggests that the incidence of first oestrus within a group of fallow does may be influenced by some of its members, as has been shown for sheep (Lindsay & Signoret, 1978) and goats (Pilsworth, 1982) .
